, , N u rsing practice will become more scientific through the utili zation of research findings and the de velopment of a theoretical basis for nursing practice..." (Burns, 1989) . Scientific knowledge should ser ve as the basis for practice in an y discipline. As late as 1985 researchers generally agreed that nursing remained an immature scie nce and discipline. Jennings (1986) reported thi s lowly scientific status was due primarily to the poor quality and meager amount of nursing research.
Efforts to elevate the standing of nursing as a scientific discipline have increased. One significant change is progression from research mainly on nurses and nursing education to more studies on the recipient of nursing care-the client, which may be nurses as the worker group in the case of occupational health nursing research (Brown, 1984) . Other signs su ch as advances in nursing education, theory development for nursing practice, and increased research also point toward development of a science of nursing (Jenn ings, 1986) .
Doctoral education is the means for socialization into the researcher role (Merton, 1973) . Nursing doctoral program s are providing education in conceptual models and research directly related to nursing. Nursing models such as Roy's Adaptation Model, Neumann's Systems Model, and Orem's Self Care Model, just to name a few, are being used increasingly. Finally, journals devoted to nursing Nursing practice will become more scientific through the utilization of research findings and the development of a theoretical basis for nursing practice.
research, research based articles in nursing specialty journals, and nursing research societies are more numerous. Attention to occupational health nursing research is evident in research awards given by the American Association of Occupational Health Nurses (AAOHN), a regular feature on nursing research in the AAOHN JOURNAL, as well as research posters and presentations at AAOHN meetings. The AAOHN Subcommittee on Re search determined needs and established priorities for occupational health nursing research (Rogers, 1988; .
Studies are needed to describe factors that affect the worker and to explain those effects. Workers' personal lives, home environments, job responsibilities, or work environments may create factors that may have either a negative or positive effect on workers' health or job performance. Once knowledge of these effects is available, the occupational health nurse will be prepared better to predict certain outcomes and to plan and evaluate nursing interventions.
In a review of the literature, no rep ort was found which described the quantity or nature of research currently available to guide occupational health nursing practice . Therefore a small scale survey of de signated occupational health nursing research reports was conducted.
PROBLEM STATEMENT
The purpose was to describe the state of occupational health nursing research published in selected journals between June 1984 and June 1989. Specifically, the following questions were addressed: 1. What is the distribution of nursing research in selected journals? 2. What are the major topics and how are they categorized? 3. What is the educational preparation of nurse investigators and distribution as principal or coinve stigator? 4. What is the nature of the sample? 5. What theoretical models or concepts are used, and how evident are they in the three phases of the research process?
Image Heart & Lung AJPH nursing faculty offices of a major university located in the Southeastern United States. Some back-dated journal issues were unavailable from either source. AAOHN JOURNAL issues from 1984 and five issues in 1985 were not reviewed.
Research reports included in this survey met the following criteria: a) had a registered nurse as one of the authors; b) contained at least a problem statement or purpose, plus reports on the sample, instrument, and data analysis; c) focused on either the work force or workplace; and d) were published between june 1984 and june 1989 in either AAOHN JOURNAL, Journal of Occupational Medicine, American Journal of Public Health, Image, Research in Nursing and Health, or Sample journals were obtained primarily from the health sciences library and improve the worker's environment and health. Also, journals in this survey represent those in which the majority of occupational health nursing research reports are disseminated. This assumption was based on an informal survey with occupational health nurse educators.
Limitations relate to the sample and methodology. The sample was limited to only published nursing research, and not all journal issues were available for review. Dissertations and theses were not included in this survey. Further, only selected components of reports were examined. health nursing and community mental psychiatric nursing literature, 1971present. Unpublished manuscript, University of Alabama School of Nursing). The quality and rigor of the research process are the usual means to achieve scientific excellence in a chosen field (Gortner, 1980) . Rigor relates to how data are gathered and interpreted, the reasoning used for interpretation, and the precision in completing the entire process (Burns, 1987) . The three phases of research-eonceptual, empirical, and interpretive-strengthen the linkage between individual studies and a credible body of scientific knowledge for clinical and educational practice (Batey, 1971 ).
The conceptual phase should demonstrate connections between the purpose, theoretical framework, and research question. This phase is the process which allows the researcher to move from general ideas to the appropriate research operations (Blalock, 1982) . The second stage, empirical, identifies the methodology and contains the analysis of information. In the interpretive phase the investigator grasps the meaning of the findings and relates that to prior research and the theoretical framework.
Investigators are responsible for studying topics of major concern to their discipline and adhering to the rigors of the research process. Evidence of clear conceptualization throughout all three phases serves to strengthen the credibility of research (Batey, 1971) . Moreover, for nursing to contribute to its own scientific knowledge, research must use nursing models (Fawcett, 1989; Roy, personal communication, july 19,1990) .
Accordingly, the state of scientific knowledge can be described by examining the investigators, topics, sample, theoretical base, and research process evident in reports of occupational health nursing research.
ASSUMPTIONS AND LIMITATIONS
The basic assumption of this study was that nursing research is essential to develop a body of knowledge to 27 3 0 . , . ---------------------high risk states. Needs assessments, attitudinal studies, and service evaluations accounted for 82% of reported research. Most often studies were directed by a nurse as the principal investigator (f=63, 70%) (see Table  3 ). Collaborative research efforts with non-nurses were apparent in 45 (50%) of the studies.
Generally, occupational health nurse investigators held at least a bachelor's degree (f=99, 83%) (see Fig 3) . The majority of the 87 investigators with graduate education had a master's degree (f=56, 64%). Twenty (65%) of the nurses with doctoral preparation held the traditional PhD; four each held either a doctorate in clinical nursing or public health, while three nurses had other professional doctorates.
Ninety different categories of subjects were identified from the 83 studies reviewed. Usually subjects were some type of worker (see Table  4 ). Nurses as a worker group were the subject of investigation in 31 reports (n = 90, 34%), whereas roles, attitudes, or perceptions of occupational health nurses and other providers were the focus in a small number of studies. All subjects of the five studies published in Image were nurses. The majority of studies had a sample size of over 100 subjects (f=56, n=84, 67%).
Theoretical frameworks were presented in half (45) of the studies. Rarely was a section devoted to the framework; rather, the concepts were implicit. The epidemiologic model was the most frequently used framework and it was either implicitly or explicitly stated in 17 of the studies. Only one other concept, stress (f = 9), was identified more than five times. Moreover, in these 45 studies the conceptual basis was usually clear in each of the three research phases. In one report a concept was discussed during the conceptual phase, but was not evident in either the empirical or interpretive phase.
DISCUSSION
Finding 90 reports of occupational health nursing research indicates 1989 1988 1987
RESULTS
A total of 241 journals were reviewed, and 90 occupational health research reports were located in which one or more of the investigators was a registered nurse. Three journals accounted for 83% of the published reports (see Fig 1) , with the majority published during 1986 and 1987 (see Fig 2) .
Similar topics were grouped for ease of reporting. Nurse researchers were interested primarily in the lifestyles of workers. Forty-five studies related to stress, health promotion, smoking, or factors over which the worker generally has some control (see Table 1 ).
Topics were further categorized using Highrighter's (1977) scheme (see Table 2 ). Nearly one half of the studies were needs assessments of workers and epidemiologic studies of 
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A hand search was conducted of each available issue from the selected journals. Articles that met the criteria were reviewed by one of the two investigators. Information on the investigators, journal, topic, sample, and conceptual/theoretical framework was recorded on the Data Collection Sheet (DCS). The DCS was a work sheet adapted from a similar study (Douglas, unpublished data, 1987) .
Interrater reliability was assessed by the two researchers initially reviewing the same three articles. Reliability as a function of agreements was computed using the following equation: number of agreements/sum of agreements + disagreements (Polit, 1987) . A mean score of 86% was obtained; discrepancies between the reviewers were resolved prior to beginning the full review of journals.
"Total number exceeds number of articles surveyed because some studied more than one topic. tTotal exceeds 100% because of rounding of numbers.
" Highlighter, 1977 t Total number exceeds total number of articles reviewed because some studies fit more than one category. tTotalless than 100% due to rounding of numbers. This survey revealed only one study which replicated prior research and few which used similar methods to study the same topic. One explana-some research effort by occupational health nurses. No attempt was made to ascertain the relationship between the total number of research reports and those with occupational health nurse authors which were published in the journals under review.
Further, the frequency of journal publication and size of the journal could significantly affect the appearance of occupational health nursing research reports. Thus, more occupational health nursing research is probably being conducted than was identified in this review. Although the survey found several reports presenting different aspects of a study of the same sample, the increasing number of reports in the recent past is promising.
The AAOHN JOURNAL should be the logical avenue for dissemination of occupational health nursing research, and findings support this assumption. However, over the 5 year period, nursing research reports in the AAOHN JOURNAL averaged less than one per issue. Several possibilities exist for this finding, but the most likely is that insufficient numbers of nurses are conducting occupational health research and submitting to journals for publication.
The number of studies published in the Journal of Occupational Medicine with a nurse as coauthor is encouraging. Nurses are being recognized for their collaborative research efforts and contributions to workers' health. Further, nurses are to be commended for research activities on lifestyles of workers. Nurses must research the traditional nursing areas of disease prevention and health promotion. Because the occupational health nurse often is the only health provider in the workplace, nursing research is also needed in occupational health and safety. Injury prevention, workplace design to relieve cumulative trauma disorders, and effects of video display terminals on worker performance and health are some areas where nursing research is required.
The research process provides the building blocks of science; each study contributes to knowledge gen- Other findings were consistent with Brown's (1984) call for research on the focus of nursing careworkers and the work environment. Some could argue nurses still study their own due to the large number of reports with nursing samples instead of other workers. However, nurses and all health care providers are important occupational groups in need of study to identify occupational health hazards. Of concern, however, is that few investigators from this survey seemed to work in occupational health nursing positions.
Biographical sketches available in some of the journals revealed that often nurse investigators were faculty members at schools of nursing, but seldom in community or occupational health nursing. Perhaps hospitals are more open to nursing research than other work settings. Nurses with expertise in occupational health, however, need to study all types of workers, regardless of their workplace.
One surprising finding was the typically large sample sizes. A large sample can increase the robustness of the data and help overcome some methodological concerns. Only 14 of the studies had a sample of SO or less, while 18 (20%) had over 500 subjects. Use of large samples is infrequent in nursing research, and may not be needed for relevant data in all instances.
Researchers must consider the sampling and statistical procedures planned for the study and then estimate the required sample size which will provide for adequate statistical power. Although some occupational health nursing researchers have the educational preparation and experiential knowledge required to plan and conduct rigorous programs of research, others may not be as fortunate.
Statistical consultation may be J necessary to guide the novice researcher in planning for data collection and analysis procedures to assure that the sample size is sufficient. Unnecessarily large samples are more costly in terms of time, effort, 
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In most of the studies there was collaboration between researchers, yet some studies did not have the benefit of a doctorally prepared in-"Total may exceed N=83 for number of studies because some studies involved more than one classification of subjects. and money to the researcher, worksite, and participant. In addition to appropriate methodological decisions, a conceptual base is necessary to produce valid results. Use of theoretical formulations from prior research adds structure to the research process (Batey, 1971; Blalock, 1982) . A theoretical framework was evident in only half of the studies. The implicit use primarily of the epidemiologic model was expected because most in this survey were epidemiologic studies.
The infrequent discussion of an explicit conceptual basis raises a question of the amount of thought during the conceptual phase. Without clear conceptualization, reliability of findings from many studies may be questionable (Batey, 1971) . Of course, the conceptual framework may have been evident to the researcher, but omitted from the publication due to journal space considerations.
Another concern is the extent to which these 90 studies are actually contributing to the generation of nursing knowledge and development of a science of occupational health nursing. This limited review of research reported by occupational health nurses revealed infrequent use of nursing models as the overriding framework for the study.
Within nursing, schools of thought differ as to the utility and relevance of some nursing models. Most scholars agree, however, that some type of model is necessary to guide research. Further, Fawcett (t 989) advocates that a nursing model must be apparent in all three phases of the research process for the study to contribute to scientific nursing knowledge.
Conceptual models provide a way of viewing the world; a specific nursing model will influence the way in which nurses view the person as the recipient of care, the environment, health states, and nursing actions. Roy offered the following insight about the use of nursing models in nursing research (Roy, personal communication, July 19, 1990 ):
The nursing model provides a school of thought, or way of thinking about the concepts to be studied. Researchers then develop their own theoretical framework based on the nursing model and relevant literature from nursing or other disciplines. Empirical indicators then are ascertained which will measure the concepts of the proposed theoretical framework rather than testing the actual nursing conceptual model. Because occupational health is an interdisciplinary field, collaborative research is necessary, and nonnursing models may be used appropriately in the theoretical framework. Use of a nursing model during conceptualization of the research process provides the link between nursing theory development and nursing practice (Fawcett, 1986) . Thus, use of the nursing model as the overall conceptual framework is what makes a study uniquely nursing research and helps to strengthen that link between individual studies and a credible body of scientific knowledge to guide nursing clinical and educational practice, as advocated by Batey (t 971) and others.
CONCLUSIONS AND RECOMMENDATIONS
Considering the wealth of topics in occupational health nursing, a limited amount of nursing research was reported during this 5 year period. Occupational health nursing research was published primarily in the official journal of occupational health nursing, the AAOHN JOURNAL. The majority of studies related to lifestyles of workers through descriptions of occupational distress or coping, health promotion activities, or factors associated with back injury and cardiovascular disease. Many studies were either client needs assessments or attitude surveys conducted primarily by a master's prepared nurse in collaboration with another investigator. Most studied fairly large samples of workers with nurses frequently the subject of investigation. A theoretical framework was seldom explicitly stated and nursing conceptual models were rare. The epidemiologic model most often was implied.
Findings suggest that occupational health nursing remains an immature science. This conclusion is based on the quantity of the research, the limited number of doctorally prepared nurse investigators, and the inconsistent use of nursing conceptual models in published occupational health nursing research included in this review.
In general, research is needed in all areas of occupational health nursing. Priorities for research may be obtained from the survey conducted by AAOHN and reported by Rogers (t 989). Topics that have been researched more frequently, such as occupational stress, may need exper-imental designs which evaluate nursing interventions. For less studied topics, descriptive designs and replication of prior research are needed. Only studies that satisfy the rigors of quality research should be replicated in their entirety.
Subsequently, increased collaboration may be needed between novice occupational health nursing researchers and seasoned occupational health nursing researchers or those from other disciplines who have the advanced educational preparation and experience necessary to maintain the rigors of scientific inquiry.
Future occupational health nursing research should make a concerted effort to demonstrate use of a conceptual model in all phases of the research process. Moreover, the authors believe that nursing models should be used. Roy's Adaptation Model and Neuman's Systems Model take the host-agent-environment model one step further through a holistic concern for the psychoso-cial and physiological components of workers as well as the environment. Research using either model could enhance development of a body of scientific knowledge for occupational health nursing practice.
